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(B4* Mutnr vehicle daor lock 



(67) When the vehicle door is dosed a 
tacking pin (6) secured on the door 
frame is introduced into a swivel latch 
(2) and the swfval la ton moves Into 
the locking position, and a catch (3) 
applies a force to a closure atop [7) on 
the swivel latch 12) after the door ta 
closed, which force b derived from the 
friction force (P) setup cyan . 
elastteally strained door seal An 
actuator (5) has an actuating sfete {9) 
having two control stops (10, 1 1h a 
toggle lever mechanism (f 2) having 
two arm? (1 4, 15} meeting at a contra 
pivot { 1 3] and an over-centra spring, 
and an electric motor (1 7) driving a 
crank transmission member (181 the 
actuating alkie (9) being connected to 



the crank transmission member {1 8) 
and the toggle lever mechanism ( 1 2) 
being linked to the swivel latch (2) at 
one end and a housing { 1 \ at the other 
end. The toggle lever mechanism 0 2] 
- Is held in an over-centre poahlon (A) 
urged towards the crank transmission 
member when the swivel fatoh (2) ts in 
it* lacking position, with the control 
stop n 0) on the actuating sflde (9) 
side tying against the centre pfvot 
(1 3). When the crank transmission 
member (16) fe rotated out of the rest 
position the toggja lever mechanism 
(12J kfftrst urged, by the control stop 
(1 0) at the centre pivot { 1 3) into an 
ovsr-centre position opposite to that 
flret mentioned, and then the catch (3) 
is awfveUed imo tho treed positron by 
the other control stop ( 1 1 1 on the 
actuating slide (9). 




The drawing* cfgirtffr fifed wqn lr**m 8 I anrf the prfM hem reproduced te tri*n fmm * fettr fifed forma f cow. 
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SPECIFICATION 
Motor vehJcJo door lock 

This invention relates to a door lock lor a motor 
vehicle door, having a housing, 8 awtvel letch, 
* which may be a forked latch, a catch with a 70 
loading spring, and an actuator. In which When tha 
motor vehicle door is, dosed a locking phi secured 
on the door frame can bo introduced into the 
swivel latch and the swivel latoh mcvesmtothe 

tO locking posttfarv while the catch applies a force to '6 
a closure atop on the swivel fatten after the motor 
vehicle door is closed, which force fa derived from 
the friction force set up by an elastfcalry strained 
door seal, "The housing can be reduced to a simple 

15 carrier plsta. ftjrtermmctagieai mmpftcity the term 80 
"housing" wai commie to be used The closure 
stop on the swivel fetch ks also known hi the art as 
a notch, and mora particularly aa a main notch 
V-y when a safety notch or prelfmrnary notch is also 

20 provided 85 
In a known door lock, the swivel latch and the 
catch together wrth the housing constitute highly 
mechanically loaded components, which carry the 
loads which must be applied for satiety reasons 

23 when the door is dcsedThe door locks In 90 
question are outstandingly cafe, functionally 
refebte and trustworthy by virtue of their design. 
The actuator consists of a sat of mechanical fevers 
end manners adapted for manual operation, h Is 

30 equipped with the appropriate operating handka. 95 
one on the frtsWe of the motor vehicle door and 
another on the outside of the motor vehicle door. 
Operation usually only Jnvofves The opening 
movement, smce locking 2s effected by slamming 

36 the door to dose It Substantial motion forces 100 
must be overcome m many cases m order to open 
the doer; they are est up, in tha closed posWon, 
between the catch and the closure «top on the 
swivel latch, In practice, the closure stop is often 

40 referred to as the main ncrti^ Apre^Intorynotch 105 
or safety notch is usually provided 

HEsloiwnffioWteckscfadiffwmtypeto 
provide the actuator with an etectrio motor, so 
that tha manual operation described above fe no 

45 longer needed, and ft te onry necessary to actuate 110 
0 switch or pushbutton forthe electric motor. In 
this type of lock, in contrast to the type under 
discussion, there is neither a swivel Jatcfi nor a 
catch. Instead, the locking pfri b held between 

50 forked iBverswWchcan fas opened out with the 111 
aid of a setting member oVrven by the eJeetrfc 
motor when it is required to open the door lock. 
Thus, this type dispenses with the swivel latch and 
the catch, though both are trustworthy 

55 components. The lo H tfs which the dosed motor 120 
vehicle door must withstand for safety reasons 
cannot dq ramamed by thb known door lock 
without further assistance. More particularly, the 
door may fry open in the event of en accident On 

60 meotherfiairt,fti6imr^bIesimFMVto 125 
substitute (notarised for manual operation in the 
door lock of the first type considered without 
further modiftaitjon, smce the friction forces 
already referred to, between tha Catch and the 



65 closure stop on xhs swivel latch, would 
necfisaKatB using an electric motor of 
<^cVarrtageousiyhigh raring, consuming a 
cflsadvnmageously large amount of power. 

The object of the Invention is to provide a door 
lockoftherypeinrtialfyQWfoedvtfmia 
motorfsed actuator inco rporatf ng an eloctric motor 
of low rating and power consumptioa 

According to the present invention, the actuator 
of a motor vehfcte door lock of the type initially 
described comprises an actuating slide having two 
control stops, a toggle lever mechanism having 
two arms meeting at a centre pivot and an over* 
centre spring, end an electric motor driving a crank 
transmission member, the actuating slide being 
attached to the crank transmission member, the 
toggle lever mechanism being linked to the swivel 
latch at one end and the housing at the other end 
and being held In an over-centre position urged 
towards tha crank transmission trremberwhen the 
swtvai letch is in its locking position, tha control 
atop on the crank transmission member side lying 
egeinst the centre pivot Ui this ease, while when 
tiie crank transmission member Is swivelled out of 
the rest position the toggle lever nrechantem is 
first urged by tha control stop at the centre pivot 
through the centra position and Into am over- 
centre position opposite to that first merrnbned, 
and the catch is swivelled Into the freed position 
by tha second control stop, 

The irwerrtkm arises from the realisation that a 
door lock of tha type In question can onry be 
operated by a relatively email electric motor of low 
rating and power consumption provided that the 
nfctton tome set up by the catch In the locked 
position on the associated closure atop on the 
swivel latch can previously be eliminated The 
invention makes use of the toggle lever 
mechanism to eliminate this friction to roe, among 
other functions, mora specifically fay applying tha 
mechanical advantage erf toggle lever mechanisms 
so mat the friction force can be ovh rooms by an 
electric motor of low rating and power 
consumption. 

The features of tha Invention already described 
will now ba conskfemd Jn more detaB, along with 
further features, by reference to the eccoiTHJajTying 
drawings showing four embodiments thereof, 
purely by way of example. In the drawings, which 
are diagrammatic: — 

figure 1 shows e motor vehicle door lock in 
srardence with the lrrverm<m m the cfossd 
ooeroon and having a motonsed actuator for the 
opening movement only; 

Figure 2 shows part of the lock of Figure 1 in an 
intermeolate setting; 

Rgure 3 shows The lock of Rgure 1 1n the open 
position; 

figure 4 shows a modification of the lock of 
Figures 1 , 2 and 3 In which the closure movement 
is also motonsed; 

Figure 5 showatho lock of Rgure 4 In an 
Intermediate setting; 

r^re 6 is a view corresponds^ t of 

another embodiment of door lock In accordance 
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wfth the Invention; 

Rgure 7 s hew p art of The lode of Figure 6 In an 
fatal mediate setting; 

F^re 3 shows the lock of Figure 61ft tha open' 
position; 

figure 9 shows a modification of the lock Of 
figures 6, 7 and 8 in which the closure move mart, 
is also motorfeed: and 

Figure 10 shows tha lock of Figure 9 In an 
intermediate setting. 

The door look shown In Figures 1 to 3 Is 
intended for a motor vehicle door and ties a 
housing 1 , a swivel latch 2 formed by a forked 
latch, a catch 3 wfth a loading spring 4 and an 
actuator B. The basic arrangement Is such that 
whan the motor vehicle door la closed a locking 
pin 8 secured on the door frame, not shown, can 
he introduced into the swfvd fetch 2 and the 
swivel latch 2 moves Into the looking position The 
catch 3 applies a force to a closure atop 7 on the 
swivel latch 2 after the motor vehicle door Ss 
closed, which force la derived from the friction 
force P sat up by an elastfcelly strained door seal. 
The arrow P on the left in Figure 1 shows tho 
direction of tho force exerted on the door lock by 
the afestlcairy strained door seal The closure stop 
7 constitutes what re known as the main notch* It 
la preceded by a preHmmary or safety notch 8, 

The actuator S is motorised and has an 
actuating si We 9 having two control stops TO and 
1 1, a toggle level mechanism 1 2 havfog two arms 
14and 1 5 meeting at a centra pivot 13artd an 
over-centre spring 1 6. and an efectric motor 1 7 
driving a crank transmission member 1 8 to which 
the actuating efefe 9 is attached. The toggle lever 
mechanism 1 2 Is linked to the swivel latch 2 at 
one end and the housing 1 at the other end When 
the swivel latch 2 Is In its locking position, this 
mechanism is held in an over-centre position A, 
urgad towards the crank transmission member 1 8. 
as shown In Ffcure 1 . It WW be sesn that fn this 
posWontf*corjtfoJetcp1Qc^^ 
Pivot 13 at a point 1 9. When the crank 
transmission member 1 8 is rotated out of the rest 
position shown in Figure 1 , the toggle lever 
mechanism 12 b first urged, by tho control stop 
10 engaging the centre pivot 13, through a centre 
poshion B as shown by figure 2 and Into an over- 
centre position C shown in F?gure 3 opposite to 
that shown in Rgura 1 , and the catch 3 « 
awjveffed Into me freed position by the control 
stop 11 engaging epm3X on the catch 63 Is 
illustrated fn Fjgure 2. Rgure 3 shows the open 
Position of the lock. When the motor vehicle door 

once again dosed and the locking pfn 6 is 
introduced Into the swivel latch 2, the 
components wffl obviously return to the positions 
shown in Figure 1 , without any further movement 
of tho cmnk transmission member 1 8 from ha 
position in Figure 3. The further end of the 
actuating slida 9 from the crank transmission 
member 1 8 will slide along a etot 20 of length 
compatible with the arrtpJhude of the stroke of the 
crank transmission member. A reduction gear 21 
is interposed between the electric motor 1 7 and 
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the crertktmnsmfssion member 1 a It ss dear from 
Figure 3 m particular that when the catch 3 la 
disengaged from the swivel latch 2 the latter can 
bo swivelled into open position by the over-centre 
spring 16. 

1 The electric motor 1 7 In this embodiment la 
non-revs relate and has a supply circuit 22 with an 
external operating switch 23 and an Internal cut- 
out switch 24. This internal cut-cot swftch 24 is 
actuated by the crank transmission member 15 
after rotation through 360°. 

The interactions between the components can 
be seen by comparing Figures 1 as 3. In the dosed 
position shown in Rgure 1, the two fever arms 14 
and 1 5 In the toggle lever mechanism 1 2 form an 
obtuse angle approaching 1 80°. so met when tha 
look la opened by the electric rnofcor 17thetwo 
lever arms 14 and 18 in tho toggle lever 
mechanism 12 pass through an extended angle of 
1 80°, Le^ through the centre position B as shown 
by Rgure 2, Consequently, tha swivel latch 2 
moves first in tha closure direction, so that the 
amps 7 and 25 on the swivel latch 2 and the 
catch 3 reepectivefy are dsengagedfrom each 
ctfierendthefnttloftfora 
closure stop 7 on tha swivel latch 2 Is efimlnated. 
The control stops 10 and 11 on the actuating 
slide 8 ere mutually disposed so that after passing 
through the centre pcaMon B die catch 3 moves 1 n 
the opening cflrection before the swivel latch 2 
moves any further in its opening direction. The 
over-centre aprtog 1 6 already referred to la 
disposed between a pfn 26 on the lever arm 14 
and a pin 27 on the housing 1 r in such a manner 
that until the toggle lever mechanism 1 2 has 
reached the centre position B, but not beyond that 
position, ft exerts a clockwise moment an trie lever 
arm 14 as shown tn Figure 1. but when the door 
took is in the open position (Rgure 3) it ex arte an 
and clockwise moment 

Aftera brief operation of the external switch 23 
(by a button on the door handle for exampie). the 
internal cutout switch 24 is Ndally closed, 
because voltage la sppflsd to the electric motor 17 
and It starts to rotate. After ona revolution of the 
crank transmission member 1 8, the internal cut- 
out awm* 24 opens and the vofteg* supply to the 
electric motor 17 is thereby interrupt&d. 

The embodiment of a door took of the Invention 
shown In Figures 4 and & corresponds basically to 
that already described with respect to Figures 1 to 
3 and functions in ilka manner, in these respect*, 
the same references are applied to like 
components. However, the mechanism Is now 
modmed so that me swivel latch 2 is carried over 
from the opan to the closed position by the toggle 
lever mechanism 1 2 when the actuating slide 8 
moves towards the crank transmission member 
1 8, the motor vahtoie-door bemg thereby locked 
by the motorised system. The 

carry-over is 
effected by a stop 28 on tha slide fl which bears 
on the centre prVot 1 3 from below, Acconfingly, 
the supply cfroutt 22 incudes an additional 
internal switch 29, which is opened by the swivel 
fetch 2 after the motor hae been switched on for 
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the opening movement and dosed by the swivel 
latch 2 after the closure movement has been 
mgchanleetry Initiated. For this purpose, the swivel 
latch 1 has a setting noae 30 neaT to linkage point 
5 to the lever arm 1 6. which doses the switch 29 in 70 
the closed position and opens the said switch 29 
whan the swivel latch Is in the open poartiom 
RgUne 4 depicts the closed position of the lock 
and also depicts the additional internal switch 29 

10 ki the dosed portion. Figure 8 depicts a position 
between olosed and open pistons of the lock end 75 
movement of the catch 3 ovbt the so-called safety 
notch B. The additional Internal switch 2d is open 
In this intermediate position. Hence the door lock 

1 6 could be further opened from this position If it is 

moctonJcatty closed slightly farther, the additional 80 
Internal switch 20 will be closed, so that the 
closure movement will continue under motor 
power, it will be seen that for this purpose the 
v> 20 actuating slide 9 Is provided vyfih the carry-over 

stop 2d in addition to the control atop 11 for the 85 
catch 3, as already shown in the embodiment 
descrfoed with reference to figure* 1 to 3, This 
carryover stop provides a free travel F for the 

26 centre Pivot 13 end hence for the toggle lever 

mechanism 12, between the two control stops 10 90 
end 11. but ft also ertsuras support far the closure ■ 
movement as Just described. In this situation, the 
electric motor 1 7 once again applies e large 

30 dosuremrce on the swivel latch 2. by virtue of the 
mechanical advantage of the toggle lever 95 
mechanism 1 2. The acMraonaJ switch 2S provides 
a time-controlled delay. This switch is closed 
when the door lock Is In Ha closed posrdorw When 

38 a swrveJIinu; movement (n the opening direction la 

Initiated in the swivel letch 2, the switch 29 delays 100 
rts opening until the lacking face of the closure 
stop 7 on the swivel latch 2 haa passed beyond 
the atop 28 on the catch 3 and thus me catch 3 

40 can no tonger obstruct the swfveJ1lr>g movement of 
the swivel latch 2. The etoio motor 17 atopa arid 105 
me door can now be opened entirely by hand. If 
^ ttradewtedoesdmeohari^ 

completes the supply circuit 22 to the electric 

48 motor 17, so that the closure sequence already 

described above cen bs initiated 110 

The embodiment shown in Rg tires 6 to 10 
corresponds basically to those shown in Figures 1 
to 8. hi these respects, the seme r efere n ces ere 

50 applied to lite oarnponems and the preceding 

functional descriptions can be referred to to avoid 1 1 8 
repetition. However, the swivel letch 2 no longer 
mcorporatasth* closure stop 7 featured in the 
embodiments shown m Figures 1 to 5. ft only 

98 retains ths safety rtotoh 6. The functions of the 

closure stop are now taken over by the toggle 120 
lever mechanism 1 Z with which a special catch 
7s is associated for this purpose. The arrangement 
is such that the toggle lever mechanism 1 2 is held 

60 In the over-centre position A, urged towards the 

crank, transmission member 1 8, against the catch 1 28 
7s which is disposed on the housing 1 adjacent 
the crank transmission rnember side, while the 
toggle lever mechanism 12 can swivel into a 

88 position clear of the swivel latch 2 during or 



following Its movement into the opposite over- 
centre position C. Because the swivel fetch 2 only 
retains a smgle safety notch 8 for the catch 3. the 
force P derived from the strained door seal end 
actmg through ttaBY/rvc^ 
secure the evrfvel tatch 2 in its dosed position 
with the toggle lever mechanism 12 against the 
catch 7$. 

CLAIMS 

1 . A motor vehicle door lock having a housing, 
a swivel latch, a catch with a loading spring, and 
?n actuator, m which when the motor vehicle door 
is dosed a locking pin secured on the door frame 
cap be introduced into the swivel latch and the 
swivel latch moves Into the locking position, white 
the catch applies a force to a closure atop on the 
swivel latch after the motor vehicle door Is closed, 
which force la derived from the Wctton foroe set 
up by an elaaticaBy strained door seal, the actuator 
comprising an actuating slide havtnpj two control 
stops, a toggle lever mechanism and having two 
arms meeting at a centre pivot and an over-centre 

. spring, and an electric motor Giving a crank 
transmission member the actuating slide being 
attached to the crank transmission system, the 
toggle lever mechanism being linked to the swivel 
latch atone end end the housing at the other end 
and being held in an over-centre position urged 
towards the crank transmission member when the 
swivel latch is m its looking position, the control 
stop on the crank transmission member side tying 
agamst the centre pivot in this cess, while when 
the crank transmission member ia swivelled out of 
the rest position the toggle lever mechanism Is 
fast uroed, by the control stop at the centre pivot 
through the centre pesftion and Into an over- 
centra position opposite to that first mentioned, 
and the catch is swivefled Into the freed position 
by the second comroi stop, 

2. A door lock as in Claim 1, wherein the end of 
the actuating sSds remote from the crank 
transmfsston member travels alone « slot of length 
oompattote with the smpQtuda of the stroke of the 
crank transmission member. 

3. A door lock as in either of Claims 1 , and 2. 
wherein a near reduction is Interposed between 
the electric motor and the crank transmission 
member* 

4> A door lock as in any one of Claims 1 to 3, 
wherein when the catch bd&encegedfrom the 
swivel latch the latter can be swivelled into open 
position by the over-centre spring. 

6. A door lock as (n any one of Claims 1 to4, 
wherein the electric motor Is norwevers&le and 
has e fiur^drcuit with an external operatlnp. 
switch and an internal cut-out switch, the internal 
out-out switch being actuated by the crank 
transmission member or in conformity with the 
crank transmission momber after rotation through 
360 p . 

8. A door lock as in Claim 6, wherein the swivel 
letch is carried over from the open position 
through an intermediate free movement to the 
closed position by an adtfroonai carry-over stop 
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!KS^T^ 5 ?, tort,WC8td,w,he 15 ^ ^<e^ toggle lover medwnism can swhei 

?J^?JTX? ^ to BS te l8VW ««*enl»m ( 8S the Into a poattan dear of tno swivel latch during or 

«™«f«W«**»fr.lta, single notch, bainga «foty notch nxKtch, 

^ l ^ cu * ha ^> a" aAHflwial internal switch W and a foiee derived from the strained door wrt 

. ! ^Sf^^ZJT. and ' l08edaflBr wnptoyed to iacura the swivel latch in to closed 

in , ^^B*emecbanltalda^ae flU eiwe. paeinon with the toggle lever mechanic again* 

10 7.AdoorlockaBlnflnyoneofClaln»itofl. theeatdtonftabo^g. 

wherelnAatoggle lever mechanism to haU m the 25 8, A motor vehicle door lock substantially as 

nS^^^^T^""* hereinbefore daacrihad wlCt^to ^ 1 

• K D ^ n ^^^^^ onUw to3orFl« U r«4afrf8c I rH fl uma8to6orB9uie3 

houafno towards the crank transmission system 8 end 10of the accompanying drawing*. 
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